A 3-year-old female intact guinea pig (Cavia porcellus) was presented for torticollis and ocular discharge. On examination, the guinea pig had a left head tilt with corneal ulceration and absent palpebral response of the right eye. Computed tomography showed a soft tissue attenuating mass with multifocal mineralization compressing the caudal cerebellum with moderate lysis of the calvarium. On recheck, the disease had progressed to include ataxia and proprioceptive deficits. Systemic antibiotic therapy was initiated but the guinea pig only exhibited a marginal treatment response. Due to poor quality of life, the guinea pig was euthanized. A necropsy was performed and a bony lesion was found within the skull compressing the right cerebellum and temporal lobe. Histopathology revealed suppurative osteomyelitis consistent with severe chronic bacterial otitis interna. Vestibular signs in small exotic companion mammals are a common sequela to otitis interna, often noted ipsilateral to an affected inner ear, however, in this case rare paradoxical vestibular signs were observed. Severe chronic otitis interna may result in bony lysis and proliferation capable of expanding from the inner ear resulting in neurological deficits.
M A N U S C R I P T
Abstract A 3-year-old female intact guinea pig (Cavia porcellus) was presented for torticollis and ocular discharge. On examination, the guinea pig had a left head tilt with corneal ulceration and absent palpebral response of the right eye. Computed tomography showed a soft tissue attenuating mass with multifocal mineralization compressing the caudal cerebellum with moderate lysis of the calvarium. On recheck, the disease had progressed to include ataxia and proprioceptive deficits. Systemic antibiotic therapy was initiated but the guinea pig only exhibited a marginal treatment response. Due to poor quality of life, the guinea pig was euthanized. A necropsy was performed and a bony lesion was found within the skull compressing the right cerebellum and temporal lobe.
Histopathology revealed suppurative osteomyelitis consistent with severe chronic bacterial otitis interna. Vestibular signs in small exotic companion mammals are a common sequela to otitis interna, often noted ipsilateral to an affected inner ear, however, in this case rare paradoxical vestibular signs were observed. Severe chronic otitis interna may result in bony lysis and proliferation capable of expanding from the inner ear resulting in neurological deficits.
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A C C E P T E D M A N U S C R I P T
A 3-year-old female intact guinea pig (Cavia porcellus) was presented for periocular crusts and uveitis of the right eye of one-week duration. The guinea pig was also exposed to a small dog and multiple rabbits in the household, but the patient had limited interaction with the other animals. The guinea pig was fed an appropriate diet of Timothy hay, commercial guinea pig pellets, and vegetables.
On the physical examination, uveitis of the right eye and a central corneal defect that did not uptake fluorescein stain (Bio Glo™ fluorescein sodium, HUB Pharmaceuticals, Rancho Cucamonga, CA, USA), believed to be caused by facial paresis, was diagnosed. There were proprioceptive deficits of the front and rear right limbs, yet the patient exhibited a left head tilt, ataxia and falling to the left, suggestive of paradoxical vestibular syndrome; that would localize the lesion to the vestibular tracts On necropsy, a 1 ½ cm diameter focally extensive, irregularly round, hard mass was present in the right calvarium extending from the temporal bone, and compressing adjacent temporal and occipital cerebral lobes as well as the rostral cerebellum (Fig. 3) .
The mass was well-adhered to the meninges and cerebrum. Histopathology of the demineralized skull mass was composed of new woven bone that encircled a focus of
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marked suppurative inflammation. Inflammation and reactive bone obscured and replaced the inner ear and tympanic cavity and was contiguous with the periosteum and cerebellar meninges (Fig. 4) . Within the focus of suppurative inflammation were fragments of necrotic bone. Within the cerebellum, a single protozoan cyst measuring 65 µm in diameter containing numerous 1-2 µm basophilic bradyzoites; this was considered an incidental finding and not believed to be the cause of disease.
DISCUSSION
The CT findings of lysis within the occipital bone, osseous fragments emanating out from the petrous temporal bone into the region of the caudal cerebrum and cerebellum, and loss of the right inner ear structures were most suggestive of a bacterial abscess or fungal granuloma, however, neoplasia could not be definitively ruled out. Neoplastic differentials considered included a CNS tumor such as an ossifying fibroma 1 or metastatic neoplasia. Spread of mineralization into the cerebral and cerebellar regions indicates chronicity and is not commonly associated with primary central nervous system tumors, consequently it is unlikely that neoplasia was involved with this disease process.
Computed tomography of the external and internal components of the ear allow for better delineation of osseous structures compared to radiography. Additionally, specific findings are associated with otitis that make CT a useful diagnostic test. These interna however, is difficult to assess with CT imaging unless severe destruction of the inner ear is identified. 3 As otitis interna does not produce readily apparent radiographic signs in most animals, evidence of otitis media may support a diagnosis of otitis interna, most notably in animals with peripheral vestibular signs. [3] [4] [5] Abscess formation, which can be associated with severe infectious processes, is characterized by hypodense areas which represent necrotic debris. In comparison with infectious processes, neoplasia of the ear is most often associated with a soft tissue mass effect that involves the external ear canal and tympanic bulla. More severe lysis can include the petrous temporal bone and adjacent calvarium. 2 With severe lysis of adjacent bones the ability to definitively diagnose when evaluating images is significantly diminished, as an overlap exists between a severe infectious process and a neoplastic process, both potentially resulting in lysis and destruction of the adjacent structures.
Magnetic resonance imaging (MRI) can be utilized to characterize changes in the external, middle and inner ears, 2 but similar to CT, otitis interna is poorly characterized with no single pathognomonic imaging sign for the disease process. Magnetic resonance imaging was not considered an option for this patient due to patient size and prolonged anesthesia. Differentiation between an infectious and neoplastic process would require sampling, and the risk associated with bone biopsy was considered too high for this patient. Surgery was also not an option due to extensive nature of the diagnosed lesion. Identification of the causative infectious agent via culture was not performed.
A C C E P T E D M A N U S C R I P T
This patient showed a left head tilt contralateral to the lesion location and proprioceptive deficits ipsilateral to the lesion. The expanse of the cerebellar lesion resulted in paradoxical vestibular syndrome, which requires a unilateral lesion affecting the vestibular pathways in the caudal cerebellar peduncles, cerebellar medulla, or flocculonodular lobe. 6 It is theorized that a mass in this area will cause loss of cerebellar inhibition ipsilaterally leading to contralateral excessive discharge of vestibular neurons. 
